Left ventricular filling in arterial hypertension. Influence of obesity and hemodynamic and structural confounders.
We assessed the relations of left ventricular filling to load and geometry by Doppler echocardiography in 80 normotensive subjects (40 normal-weight [36 +/- 12 years, 24 women] and 40 obese [35 +/- 13 years, 24 women]) and 61 hypertensive subjects without silent coronary heart disease (29 normal-weight [43 +/- 13 years, 15 women] and 32 obese [42 +/- 13 years, 19 women]) and comparable left ventricular midwall performance. Left ventricular mass divided by height to the 2.7 power was higher in all groups than in normotensive normal-weight subjects (all P < .0001) and in hypertensive than normotensive obese subjects (P < .001). After controlling for age, sex, blood pressure, and heart rate, isovolumic relaxation time was prolonged in hypertensive subjects and normotensive obese subjects compared with normotensive normal-weight subjects (all P < .0001). Body mass index, left ventricular dimension and mass, and circumferential end-systolic stress did not influence these differences. In pooled groups, prolonged isovolumic relaxation time was predicted by high mean blood pressure (beta = 0.52, P < .001), low end-systolic stress (beta = -0.33, P < .001), increased left ventricular mass (beta = 0.24, P < .004), and high body mass index (beta = 0.14, P < .05, multiple R = .72, SEE = 16.5 milliseconds, P < .0001). Between-group differences in peak early transmitral flow velocity, the deceleration time of early filling velocity, and the ratio of early to late left ventricular filling disappeared after controlling for left ventricular mass. Thus, (1) isovolumic relaxation time is prolonged in both arterial hypertension and obesity; (2) the presence of obesity does not significantly increase isovolumic relaxation time in hypertension; and (3) abnormalities of left ventricular filling in arterial hypertension are offset after controlling for left ventricular mass.